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(54) BLOCK COPOLYMER FOR MODIFYING ASPHALT, AND ASPHALT COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an asphalt composition having a high softening point 
and excellent extensibility, excellent in the balance between physical properties, such as 
mechanical strengths, and processability and excellent in storage stability. 

SOLUTION: A composition used for modifying an asphalt is a block copolymer composition (C) 
consisting of 100-20 wt.% block copolymer (A) which consists of polymer blocks comprising 
mainly at least two aromatic monoalkenyl compounds and polymer blocks comprising mainly at 
least one conjugated diene and 0-80 wt.% block copolymer (B) which consists of polymer blocks 
comprising mainly one aromatic monoalkenyl compound and polymer blocks comprising mainly 
one conjugated diene and of which the molecular weight is 1/3 to 2/3 of that of the block 
copolymer A, wherein CD the molecular weight distribution of polymer blocks comprising mainly 
aromatic monoalkenyl compounds, in terms of the ratio of the height (H) of a peak to the half 
width (W) i.e., (H/W) on the chromatogram obtained by GPC, is 5 to 20, (2) the content (BS) of 
polymer blocks comprising mainly aromatic monoalkenyl compounds is 10-48 wt.%, and (3) the 
weight-average molecular weight (Mw) is 100,000 to 500,000. 
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ffftj PS * tl § €• <f T ft < , J H ffl $ n T ^ S 7 X 7 7 lit V . 
ffULHf, Xhb-h;'X7/;l/ K 7:j->7 
x 7 7 /u h & tf uti 5 coM^feft if h H&»itm 

ttt, H-AS4 0-1 2 [IWXhl/- hV'X7 7;l/h, 
tfAfil 0-3 0£D7n-y7X77;l'b&tftne.O 

[0 0 2 2] *SSi£«firf & (A) Jfi^-tt, ffliiff 

be -A-?-U>*$.frZ-2Z xfuy€^7i ' 7 
*J&*U -X(/^\ 77v ; x>-^a^^'ii77> ? xyfi 
f>»7"n y 7 U Xti^tc .4: 0 7*7 7x y^S 

■yrft 6 Xf- U> *&4r tc^ijq LTV ^fi-^S-es 
Tjffi ; ^fttt7'7yxy/x^pyt7)?g-a-ti^M^-& 

JgrtlcJ; ») ftS^xy%ii?^rSMIS7?^K<fc *) 77 
-yx> x-Tbyj^iV^yn y^*jgj«u 
lxfl/>tl^^ ^tctO. *5t±!B}*#% 

S kf-7^j'!.!^\ U X7Uy«»7? 5 7i- 5 0 

TJOlBH^ftSJ:-? t, ^7Aftm^m*Sf#b 
AOS$tt«. 77y'xy-x^py4±fff^ft7n-y 7* 

^«TS«^ i ,hii-Jimc 4; o -t. / fi'.f.re 1 -a 
■m mc tt^-y x >zmt-<r <o 7 n y 7^ tcjFM^n 

[0023] Sfc, «8^K:±*)*Sffl3««ia»-* (B) 



9 

£ £ 7 # -7X y slifrf*"/ n -y ?«BjSU XfctfHrfc; J; 
TV^S#^-til,^S ; * (1 7* £ v . r. > /x •f-b y<» 

£J*^fc «t Q 7* yx > - x P > J 8 CH4'7 1 1 -y 7£ 

#GPCE;feW-5t£-*#?*tf (A) $SK>tf-7# 
f-M:0 1/3-2/3 ff<9*IHK: 4-^,kTtr. #» U -7- 
•> Z»{b^4Mt¥Sm LS«*n*. 7*7- 7x>--x-/ U 
>Jt.|iftfA7"n -y 7 tJBfltr ±ElC7j^ic J; 5 
^/v- Wuic- 1 ~ 8 ffil&o £ 7iWr=-)l Yl fimitft 

[0 0 2 4] (A) J«#fttf (B) j&yjli, £j&fc7 

ttirttc * t» **»osi«.*3f£oe«^ 7 u > f l 
cfc^-i?**. A^mmmtz ca) «^*j:tf 

(B) 5 -/n -y 7 &IR3#S, ±£tm\<D 

f-mc x ■> x $>n?o r. t V'c £ * u jjatRBt*- 
fure. (b) &ft*n£Lrctm j etmic, 

ffll^SiU (A) im<D\£~Zft?M& (B) 3D 
[0 0 2 5] ijyfVymtLTte, »SL<ttZ'& 

y'^na ^ v y<D& -> fosxifyWr -< MtftW; : /X 

ft ; i/^n/Piy^^vxX'o^^^xXfk-a-ft ; 
Ib*^ ;l/coJ;T%xXT;WtrniJ ; i^x;^ :/■*!;/& 
tm^t^-^rvym. ; * lt 2-frtgtt<0xjje*s> 40 

[0 0 2 6] *f?i*iitS/'ayy-±ti§^ft 
pp€>*: / 7717/ ::.)'y/im\y.^m m 1 1 3 
a v 7 OfrHk&filit* V < "DfrtolS&te. i. 0 MfPf § 

&mm?& C t\z£*) ft^ , n[MiZ£1>f&J}& ; 'Tift 

fi^MKOflMi^&S < t Z> z t tc X 5 5h?»»flf* 
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f § C £ K i D ■? □ -y ^ SCttf 

[0 0 2 7] "/u-y ^jt,Jf^ (A) , Stf 

(B) rl'^Jtf^ v.x >*- 4- > -4-^5 7n 

V n— /t/i/^f-/l/x— r;K x t h':i77>, a - 

/ h*->rh7K F:i77X N, N, N' , N' r 
-t-hs.-f-vy-yr ~^yfs dfiLCtrhv 

t:Fn77 s / J ?N, N, N' . N' -Th7/f*if 

i/>y7 5 y^ffl-r-s - t.m\*z>: -5 a«t 

lz:^M»^-Br5 C t (c ± 5 , ffiltic 
Sfc. ^yxy/Xflyi'MCi^D fc» X-fU 
> * * TOMk •/^v ; :i- y ft®* icmtut 5 Tr&k: Jc. 
D, ^^xyirX^^O^y^Alt^^f^c 

[0 0 2 8] trx;b^##»±, Wxtf'WS 

y Aft^»*HBWHfe brS^fWfffSBK, n - 
•^-T-^>\ iy^n^-y-^s ^y-tfX h;H7> 

i>'y< 7-;I/X— / f F5tK n 7 ; 7>\ «- / h 
fhvt Ki.'7-"y>, N, N, N' , N* - ffy^f 
;l/X^U>i;>' fit<ttf h7t Fn77 

y\*K, N, N* , N* /• h v y< f;kxf U> -7 / a 

[0 0 2 9] leaanjscr^ Kfb 

% o mggM t I X tt» ffl. K. if 2 , 6 t - 

4 .)<-/)17:l/-)K n-*5$7 1 i')V-3- 

C4' -tFn^>-3' , 5' -y i 7-r;l-v.r. 
X;l/) 7 P ntf^^.-h. 2, 2* -^fb>f*X (4- 
^)V-6-t-7f?l/7i/-;W , 2, 2' y^- 
UVEX (4-xf;l-6-t-W7x/-;W , 
2, 4-t£X [ teff-to** 1 ) X^;W -0-7b7 
-;k 2 - I 7' 6 • (3 t V+Jl 2 
Kn+v-r.- y< /-;b^>i>';U) 4 / -/;l/7 x r..;l/ 
7^'Jb-F, 2, 4-5?- t -75/1/- 6- [1- 

(3, 5-5^- t -Till ?. I- Fn+^7ix;l/) 
Xf-;!/) 7 xx;b7 7 U U- I- 4 HtD t F 7 x 7 
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[0 0 3 0] 5>5 u V ili-'A XV; i If* %- h , v'>U 
;I/X-r>' 0 ;l/ft->7n tf pi" h^y^x'J X U F- 
;U— 71-v+X ( /? v'7 V/U-7 -4 7'p - F) a 
gOY+^SWtaBihffJ; HJx (/-/U7x^;W * 

h'JX ( 2 , 4 -V- t -~7^Jl7 x - 

C2' KFD-ti/ :>' ?<-7-;U7.t x/i,) ^yy*F 

'J7'V"-;l/s 2- (2' , 5' -t 

-7#7x^:) ^>y>uxX-/k 2- (2' - 10 

t FD-ti' 3' , 5' v : - t 7'7";lX/xx;F) 
5 •- jrp u-s>V b U /'X-^&^^XXh U 77- 
/U3fiSRJ'H(BftiBDW a f > 2 - 1 Kh-1->- 4 h 

tfco 

[00 3 1] ±f2ffi£»lUftfc* J^WBolBiSftlcti* 

&g£ «tt)'xvy;i/F nam^ turn * nr ^ § & 
mmmt *m?, wmi^tf^ m 

F * <t>*H£48ik V # x ^ -y 7 # U 7°n £ U 

tU7 ^ yHXttfi**?*© tf ^^^SS^MnTffitt^ 
fg : ^$xfA ; *U YV-/b>:fi,. #U ^i^x^d 
A, Xv'-UX-X'X XxxriA, X^IXX— 7°Pfc!lXX 
: i'A, ^np7l/>dX 7*U;bxfA, YV7U>- 
^V7*fI/>aA, :KU^>t-^-v-:iA, 2feTW^HB 30 
J-^OXfl/y-7^ y*x>l7c -y xit'TifH^ Xf- 
bx-xy tVx^Xp -y X t&tGri&k ¥ C^jfcfA* 

[0032] m<x itmasffii: Ltffiir ^e.ns«^c 
a, iMr^7 x 7 -/ ;i/ h mmsftfi^ «\ x 
v y& 2 ©#*t £ Su fcf0n ? n& . mm 0777 

r F Cd8**S&f * JSkttBJ EEIS * ft § fcfl) T*& 

[0 0 3 3] 

Td&t&twoTttT a> hmmm^m m% t fere 0 , 

Wfcrx^r^h&^OBfiS&S&i:, ^ftt'tt, lift 
tt«VS v > Xfc^WfcStft L -ft j»C 5 0 ^JRtD 7 X X 

Ait fc fe * 5 BMk|ul.i:V'^:K!4^A^ < T « Sfektt ■ 
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fc„ f i| x. !l X -/• U > - 7" X Sat- > 7"l i •'/ X«S^#tt5 
VvC^-j-'Ut^.I-.tffc 0 v X^ 1/^7*1 i-y jr vp<DX?Uy 

U ^ftife7o7 7fti^fc7X77^ F ^OfBM 
VX^U>iT-iI^T{/S 3fiEB«Bbettt4*#*n 

fflfflOMfiltlt, JGDESEattfe^ 2#<DfflS-rs® 
[0034] WTv *»'iJ!<: ,i; -■> -c^m&m\r^> 

(A) 7n -y X cDftltSJS ; 

(i) tX-f-l/y^m : J|JW»TOtSEW- (0LTUV2OO) 

(ii) 7"n yXX7L->ri-l»} : pq^ft^Xixlxir ; X 
■^;V/\-r F nA— F fc ± saftS-WjS f r>>> — 
^-^ • ^7 • Uv- • ^Yx>xj SBiS, 35429X1 

(1946^) IC^-pTXf-l/^fR^XP-yX 
C/ii-yXX-Z-l^^, BSJ m'fTc, ^fl/y^&Uf^ 

uy^o^mmmt. smm&y&osQfr (u >v:uv 20 

(li i) 7^i/".r.>7"ii >y XSP© t"x;l/^* : ^V/^ay»'i: 
)"6*ff- (/ ^— t- >x;l/ v-||J-e 1 710) *ffilr"»TSI£ 
F. /N>7>>i'j; ( r A n a 1 y t 1 c a 1 Che 
m. , 2 1, 9 4 3 (' 4 3) J tf5«) tiDiML 

c i v) mmm&iffi ■ mmmmw tmmm 

(m H, TMA-4 0) ^ffifflL, 7'P'yXWS^f* 

**WLT*16, Hi iz^t^^Kmitu&tvrc (M 

[0 0 3 5] (v) !£-77>j'Mx (A) ttftt 
(B) jSS^^Btgtt : GPC x^- ^- XM'e 

feU, AvAii, -7- .t4'> WO /.ORBAX PSH1000-S« 

7HFn77^»\ ii^^ftiis ?gM35°C, 

0. 7ml /Xj\ Kf4?lK0. 1*M%» ftAS50 M IT'S 

^Hfi^Jrtil Lfcp -'JO ^-WOW^ T8Si7l 
@<Dg|5^-Oj£ v BP^XPTFiSl^ffl&JNffiT'WO^ 
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[0 0 3 6] (v i ) x=f-uymm ■ ttuy&Rtt* 

//ft (^li'^m B2 9#7^2 0 5 5<- 
/W : X^by*3#:/*P «v ^«9*tt, 7p 

y^^i/y^fiOOt.K'j^snfciJ-y^Tws, GPC 10 

StDShodex K-803,802,8Q1^& 1 *©ffl#^:T'fe§o 

«.(tai/',j\ fS«?l;to,o.5«»%. n:A!i!:K)()/i l 

7 A J; 9 , ttttU:#7-S (Mm**) , WWEESfoL 
ft C^DVh^vA^flUDffijH* lOOt bfc) ffifttt: 
t/o-yHT, tf-^cDift*^H, tf-^^f-fiitte^ 

wfcb-rttflfLtep 

[0 0 3 7] (R) 7'X7r;U HMcWOWSIte. : 20 
(i) : l80T/e-/;l/-y V < -;b I'lligji fc 

<b 1 
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CiiO ffft, ttfbS: JI5-I 2207 t*P*UT 

IKbfc, 

•/XV/iVMIl^ I6g5. 5 cm, ftS 1 3 cm 
£OR1fff5Ci§iltA^T 1 8 0-UX3 BUBfifcBbfcft 

[0038] mnm 1 ) s?-**? f twmott^it 
1 0 Lifxx^ux»Rjsfi*?t^a«s®b/ca, >- 
^p^ir-9->7 0 0 0 c c x ; / » cmi X-^U>i 

m~) 2 5 0 g£tt£&> i>>^>y McfctefeftfcUT 

t> J**/ $ u ymm (ma s t 1 . 4 g) * jfttou 

IS 1 X^l/>Oi^»Lfc S 1 X-9"-»^Vn<kl<l 
'F.ftbTfros 7-h7!'. Fuv^y 1 . 1 1 g. N, 
N, N ' , N' 7'- F ; 7 * -f- 'UX-r- ✓ > i/T ~ > 0 . 7 
gjfiftllfe. ^yi> (!, 3 7 00 

g* xfuy (S2X^i*y£ST) 5 0g.£Htrit,S 
f2ft#« (*1) *frf -0 -h -v "/ 0 > ?m*mu U 
[ft 13 




o 



-c-o 

H 2 



Hz • JH H 2 



(*lii±IE 1> 2 CD 5 0%/5 0% iB£-#TZ?&£o ) 



"/a -y ^X^b^tD^«^*W^I5afc*^ J: 5 

us b rsm--c\ mmmwncmw b fc» 
[0039] coft. -/i 1 -v 9 y^vh\m:)moymm 

flt*fflU 2, 6-f-t-^;V-4-^;t7x/ 
— ;H . 9 g. FOX (/:•. ^X.i.. ■•.;!-) ;NX7y 7 F 
1 . 2 g %iftta U ?#BftfcfS^ffi£X^-AX F U y 
tic &Vi$M*m£U la- 
;lv (120T) KJ:t)JK*iK|ft'Ur. 7n 



50 



f#ft 0 ^OjW^aHHfe^lfcSfca&fc, r.c?)i-)!rL, 
Xn^tlkfu y 0 J l- fP.f^Mi.'-3c-l5*GFC-c«./i£ L , ffi 

U-F7XV-/;l/F CB*5?flf (ft) Ss XF7X60/ 
80] 1 0 0 1 8 0lCTf9 Q%mmmi*T7x 

7y>i hmsmttmmhito =t<DT*y?)V htusfto 

[0040] mmm z~8 rx$i\mm i ~ r) 
2-8 jt^^j 1 ~ 7 a, * 1 tcia* b remmn 
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tz7u -v z&mttWMfmavmmmm 2 \c>\< ufc g 

r;H-<DE£*„ B^tefeHUMi fciaSMcfrofc, 
[0 0 4 1] C*ffiM9) 

mmhtcm, bmov* o^^x *-/-u> esi 

U -/• 7 £ a > »«*Br56 H£ta L » 35 1 x 7- 
2rS. rF7t h'n7vX N. N\ N' , N' -fh 

&* Bffi, X-fl/> (;i5 3X->U> tftrfS) £fllT5£lt 
5, 2M^LT^a*^fc*i£*-£fe« r.c?)t!!l. » 20 

fco 2, 6 v t -7"/;U '1 ^ ;;b7.i. 

/-/'^h'jX (/:'.;'/7i;-;l/) *X7-/Y h Cv- 

[0 0 4 2] (^fitffj 1 0) 

(y'u>>?mftfc!>tK (B) g)fi£) 5J*dr<y>fcfll 

ffiULfcfi, ff\&h\o)is';\i'\l--+/y, xi-uy (Jgi 30 
Xfuyfcfttl,) mt'&Jh. 7-v ; /-v Hc&fc^ifck 

\yynm^Wi^Ltz 0 m 1 xfi/y^KS^Lt 

frS>, , -7-i--7V. KnXvX N\ N\ N' , N' y * 
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Tmrv^m!'-, 7#^x x $ 2 xr u^^t-m 

©ffl, »«1C A 0 -fu >>^XfU7(D^f^« 

*#L/c 0 lIO^v 2, 6-i>- t --f-f-ll-A -M- 
;b7.i/-;^.h'Jx (/— ;l/7xy— ;W *xv// 

[0 0 4 3] (HBKgl 1 1 ) &±JOfflsK% 5 tl/c 
(A) $#&tj" (B) riSjW>#U^-»«H:. BfgOfi 

-7— AX h U >y t° > 7"t 3 *K «£ D It* t v 5 It 
felt, *Ati-;b (1 2 0°C) fciOlIfckJBfeLT. -/■< 

r, ia;«tft,^in i -e-/x-7 Ltc, torn 
[0044] cmm i2~i 4) tits LtcmmA 
ftussWEtjfc. rip>nfc7 v P -y *«me#imsftoiwt 

ffi^S2tC7^-r B rX7T;U>«»tt'Ji»Jl fclriJC 
7X7//l/b^ffll/\ riJUfld^iil^Lit. f«'/X7'/ 
;l/bfij5gft©ftft^g 3 ic^bfc. tn^ol^b, ft 
*1*£«tifclBHO|(Bfio^D -y 4r^S^#T«K*n 
fc-/x-:/r;H-Sibjct!:i. ^t^fbS, Sfi^oiCtt 
IS, Mnfcfffi, Rtfilft^7*^ 7-i-i/7-^-«r/j< 
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No 








4 


5 


6 


7 


0 




10 






0.1 19 


0.119 


0,119 


at 19 


0.119 


0130 


0.065 


0.158 


0.238 


0.1 19 






20 


3D 


21 


20 


18 


35 


19 


20 


20 


20 






70 


70 


70 


70 


70 


60 


70 


70 


70 


70 






10 


0 


9 


10 


12 


5 


11 


10 


10 


10 




TMEDA 


0.09 


0.06 


0.09 


0.09 


0.08 


0.08 


0.08 


0.00 


0.06 


0.06 
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No. 


12 


13 


14 




i 


2 


3 


4 


5 


6 


7 




0.1 19 


0.121 


0.117 




0.1 19 


0.155 


0.155 


0.100 


0.126 


0.158 


0.290 




20 


19 


19 




20 


21 


21 


8 


45 


6 


20 




70 


80 


60 




70 


69 


69 


92 


45 


70 


70 




10 


1 


21 




10 


10 


10 


0 


TO 


24 


10 


TMEDA 


ai2 


0.08 


0.08 




0.09 


0.06 


0.13 


0.08 


0.08 


0.08 


008 
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No. 


i 


2 


3 


4 


5 


6 


7 


8 


9 


10 






7.0 S 


7.0 


12X1 


17.0 


12.0 


11.1 


9.9 


12 JO 


12.0 


12.0 


12.0 


If— JU 


41 


30 


39 


39 


40 


39 


40 


10 


30 


30 


30 


TS 


29.6 


30.0 


305 


30.3 


30.4 


400 


29.7 


29.6 


30.0 


300 


30.0 


BS 


19.9 


30.0 


21 JO 


19.7 


ia.o 


350 


19.3 


19.9 


20.0 


20.0 


20.0 


TS— BS 


9.7 


0.0 


9.9 


10.6 


12.4 


5.0 


10.4 


9.7 


10.0 


10.0 


10.0 




15600 


19000 


17000 


15500 


13700 


22300 


9700 


15800 


16000 


16000 


16000 


Mw 


230 


210 


230 


230 


230 


160 


170 


230 


320 


120 


240 


A% 


20 


27 


20 


20 


30 


30 


0 


20 


0 


100 


30 




1/2 


1/2 


1/2 


1/2 


1/2 


1/2 


1/2 


1/2 






1/2 




100.0 


108 -0 


1O6.0 


101 0 


96,0 


115.0 


83.0 


100.0 






104.0 






















No. 


12 


13 


14 




1 


2 


3 


4 


5 


6 


7 


BSJHIf 


12^ 


1 1-0 


13 5 




4.0 


22.0 


12.0 


12.0 


12.0 


12.0 


12.0 


i fef-IU 


50 


40 


45 




41 


39 


75 


40 


40 


40 


40 


TS 


29.7 


20.0 


40.0 




29.6 


30.9 


30.9 


7.0 


55.0 


41.0 


29.6 


BS 


20.3 


19.5 


19.3 




19.9 


21.0 


21.0 


7.0 


45.0 


6.0 


200 


TS-BS 


9.4 


0.5 


20.7 




9.7 


9.9 


9.9 


0.0 


100 


35.0 


9.5 




16200 


13800 


16500 




15700 


17200 


17500 


4800 


22900 


2400 


4400 


Mw 


230 


230 


230 




230 


230 


230 


500 


230 


230 


80 


A% 


20 


30 


30 




20 


o 


0 


20 


20 


20 


20 




1/2 


1/2 


1/2 




1/2 


1/2 


1/2 


1/2 


1/2 


1/2 


1/2 


TMAK^tae 


105.0 


97.0 


103.0 




1O1.0 


107.0 


109.0 


73.0 


125.0 


650 


B8.0 
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No. 1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




180TC^flC I 


258 


250 


269 


270 


273 


232 


278 


288 






260 




84 


86 


85 


82 


85 


87 


79 


75 






85 




54 


50 


54 


53 


53 


55 


52 


45 






55 




132 


100 


130 i 


126 


128 


132 


126 


138 






123 




269 


270 


264 


258 


275 


380 


239 


200 






259 






182 


180 


177 


174 


194 


278 


154 


110 I 






181 




5 


9 


S 


8 


6 


11 


3 


12 






~~6 "1 






WW* 




mm 








No. 


12 


13 


14 




1 


2 


3 


4 


5 


6 




iaot:*5j£ 


266 


255 


279 




269 


278 


268 


195 


278 


302 


190 




89 


79 


88 




59 


87 


75 


57 


80 


61 


59 




57 


55 


51 




54 


53 


58 


57 


45 


43 


49 




162 


11 B 


I 131 




150 


132 


180 


103 


135 


91 


102 




321 


221 


323 




180 


241 


329 


119 


392 


1 170 


120 






218 


147 


234 




95 


152 


215 


77 


290 


160 


90 


\ i 




5 


0 


9 




2 


38 




0 


42 


! 5 


I 3 



[0 0 4 8] 

mmvmm *mi») r x y -/ >i v mmm. mm. 



ma mitts mmm^mcxs, mww?u 



(11) 



WIJH2 0 0 2-3 0 1 2 6 



[HI] 
mi 



o.o 500 ioao i!5ao zoao 



F ^-A(##) 4J002 AGO 01 BP03X EP03Y FD01Q 
FD020 FD320 FD340 GLOO 
4J026 HAOfi HA26 HA32 HB06 HB15 
HBZfi HB32 HC06 HC26 HC32 
HE01 HE02 




